In this study, the gravity model of trade is used to analyze the export environment of Pakistan. As clear from trade data, Pakistan's share in world exports is marginal and imports dominate the trade balance. The inability of diversification both in terms of products and markets is regarded as the main cause behind this trade deficit. This research highlights the main influencing factors affecting the export environment of Pakistan. The results of the gravity equation are used to calculate the export potentials of Pakistan with its partner countries. The results suggest Pakistan still has plenty of export potential with most of the partner countries and as such Pakistan can possibly reduce or control the trade deficit by targeting these countries.
Introduction
Most trade theories try to find answer to the qualitative question of the trade performance of a country. Trade performance can be divided into three sub categories, i) How much a country trades? ii) What does it trade? and iii) With whom it trades? The answer to this question can vary across countries, owing to policy objectives against which the foreign trade of a country is being analyzed. In recent years, the controversy over globalization and particularly trade openness has made need for quantitative research and comprehensive policy information and analysis even more necessary. The increasing debate is over that whether the benefits of trade exceed the costs associated with it. Concerns regarding the distributional consequences of trade reforms have also been expressed.
For sound policy formulation, the policy makers need to have access to comprehensive and credible information and analysis on the potential results of implemented or to be implemented trade policies. Such kind of information and analysis is required for various stages of policy implementation due to the reason that effects might differ as policy matures. These determining factors of trade and potential trade partners and markets can be highlighted using a detailed empirical research through the estimation of the gravity model of trade. The gravity model is used as a workhorse for analyzing international trade [1] because data for it is widely available, the model has high explanatory power, and there are established standard practices that facilitate the work of researchers.
Similar to the Newtonian theory of gravitation, Jan Tinbergen [2] stated that the magnitude of bilateral trade flows among countries can be explained by a law called the "gravity The exports of Pakistan are primarily dominated by unprocessed or semi processed goods. These include agricultural products, like textiles, cotton, food processing, sea food and leather products. The bilateral trade of Pakistan has increased from more than 19 billion US $ in 1995 to almost 70 billion US $ in 2011 (Figure 2 ). However, evident from Figure 2 is the fact that imports of Pakistan have increased considerably compared to exports and as a result, Pakistan is facing a trade deficit of more than 18 billion US $ in the year 2011. The term trade deficit is not new for Pakistan. Data from the United Nations Comtrade database reveals Pakistan of having trade deficit for as far as the year 1973. There can be two reasons for the mounting trade deficit. The major export products of Pakistan, more than 80 percent of the total exports, fall in the SITC category of Food and live animals (SITC 0), manufactured goods classified chiefly by material (SITC 6) and miscellaneous manufactured articles (SITC 8) . This shows that the exports of Pakistan are highly concentrated in few types of commodities and are not diversified enough. This goes beyond the types of commodities issue and the data shows that the major export destinations of Pakistan has not changed much as well since last two decades with the exception of China.. More than 80 % of the total exports are directed towards only 26 countries and at the same time losing markets rapidly. Exports to the near South Asian countries, especially the neighboring countries of India and Iran are minimal. As a result of this trend of concentrated exports categories and markets, trade environment of Pakistan is extremely vulnerable to instabilities emanating from fluctuations in world prices, the socio political instabilities of the partner countries, and also the factors affecting the export promotion like poor infrastructure, out dated technology, non-tariff hurdles posed by the importer country, limited trade financing, etc. As such, this research primarily unveils the export scenario of Pakistan and export partners in an attempt to identify the factors influencing the bilateral trade of the country. Furthermore, the gravity model of trade is applied to the data and it is examined whether this model correctly explains Pakistan trade and trade partners. The results of the gravity model are then used to identify the potential trade partners of Pakistan, so as to provide policy makers with in-depth and accurate information for future policy making. Remaining paper is organized as follows: Section 2 contains explanation of the gravity model of trade, and review of literature on its theoretical underpinnings as well as empirical analysis, Section 3 discussed the sample data and its sources and the estimates, Section 4 discussed the results and finally Section 5 consists of conclusions deduced from our analysis.
The Gravity Model of Trade
The gravity model of trade has been extensively applied in international economics and to analyze the trade patterns of countries since its introduction by Tinbergen [2] and Poyhonen [4] . However, at first the gravity model was thought of only a depiction of an empirically stable relationship between the size of the economies, the distance between them and the amount of their trade. More popular theories at that time were the Ricardian Model and Heckscher-Ohlin (HO) model. The Ricardian model relies on differences in technology across different countries to explain the trade patterns between them whereas the HO model relies on differences in factor endowments among countries. But, because of the tremendous empirical success of the gravity model and the ability of the model to explain trade flow prompted many researchers to find theoretical justifications for it. A classical treatment of the gravity model was put forward by Linnemann [5] , where partial equilibrium model of trade was estimated adding a variable to the model to reflect the trade flow constitution. Similarly, Leamer [6] added impact of income and population hence modifying the model. Anderson [7] developed a model using Armington assumption (where goods were differentiated by country of origin) and where consumers have preferences defined over all the differentiated products. Bergstrand [8, 9, 10] made several attempts in order to explore the theoretical determination of trade by employing Constant Elasticity of Substitution (CES) and monopolistic competition model. Helpman and Krugman [11] derived the gravity model under the assumption of increasing returns to scale in production. Deardorff's [12] research proved that gravity model is consistent with Hecksher-Ohlin trade theory. Another particularly important contribution to this field has been Anderson and van Wincoop's [13] paper, in which the authors showed that relative trade costs are very important if the gravity model is to be well-specified. The different applications of the gravity model provided with the explanation of the vast empirical applications possibilities of this model.
The following equation (1) gives a simple mathematical representation of the gravity model:
(1) Where Xij = export of country i towards country j, Yi = GDP of country i Yj = GDP of country j, Dij is the geographical distance between countries i & j C, β, γ and δ are the coefficients which need to be derived empirically. A log-linear transformation of equation (1) makes its convenient for estimation using regression analysis, therefore, after the transformation we can write equation (2) . (2) Equation (2) is taken as the standard gravity model. However, many recent studies have included a number of variables in the standard gravity model, which are generally used to proxy trade costs among countries. These include and are not limited to dummies for islands, landlocked countries, adjacency, and also cultural variables in the form of common language, colonial history, and common religion [14, 15, 16, 17, 18, 19] . The assumption here is that transport cost increases with distance and further that it would be higher for landlocked countries and islands. Additionally it is assumed that the transport cost would be lower for neighboring countries. Similarly, cultural variables are used to capture information costs. Another common use of the gravity model is the impact assessment of regional trade agreements [20, 21, 22, 23] . These dummy variables are represented by a vector of variables Zij included in equation (2) Common language, a dummy variable which is given a value of 1 if country i and j shares a common official language or a value of 0 otherwise. TRGDPit Trade -GDP ratio of country i in year t. TRGDPjt Trade -GDP ratio of country j in year t. εij Error term.
As explained before, GDP and distance variables in the equation are the standard gravity model variables. GDP is used to proxy the economic size of the trading partners. Theoretically it is assumed that larger the country size (size represented by GDP) the more it would trade. So if two countries have larger GDP, their trade would be higher. Hence this variable is expected to have positive significant impact on trade. The variable Distance captures transportation cost between the countries i & j, which in our case is Pakistan and its trading partner. Greater distance would simply mean greater transportation cost, hence the variable is appear with negative significant sign. A dummy variable named Border has been added which has a value of 1 if countries share a border. Countries with shared border have higher chances of stronger bilateral trade relations. Due to this it may be assumed that Border may have a significant positive impact on bilateral trade. RTA is another dummy variable which has been used to see the impact of Regional Trade Agreement on the trade of member countries. The variable has a value of 1 if country i and country j has a RTA and 0 otherwise. Since the sole purpose of a Trade Agreement is bolstering trade, therefore, RTA is expected to have a significant positive sign. Religion and language are used as cultural variables to capture information costs and the coefficients are expected to be positive. Trade -GDP ratio is used to proxy openness of an economy to trade and hence is also expected to be positive in this case. Data on exports are taken from the United Nations Commodity Trade Statistics Database (UN COMTRADE). Data on the rest of the variables are taken from World Bank Development Indicators (WDI) 2011.Distance is taken from CEPII with data in kilometers from capital of Pakistan to capitals of the trading partners. Data on regional trade agreements is taken from the World Trade Organization (WTO). Equation (4) is estimated using the Poisson Maximum Likelihood Estimator as it has been proved to give unbiased results as compared to OLS.
Estimation Results
The estimated results of equation (4) are presented in Table 1 . All the variables of the gravity model possess their respective predicted signs apart from the border variable. The result shows numerically that a 1 % increase in the GDP of the importer and exporter country results in an increase of 2.44 % [exp (0.89)] and 3.21 % [exp (1.17)] in exports of Pakistan, respectively. The variable Distance has appeared with the expected sign which is negative and significant. The distance variable suggests that as the distance between the countries increases by 1 %, the export of Pakistan decrease 0.31 %. Interestingly, the variable "Border" variable is inversely related with Pakistan's exports. Pakistan shares a common border with China, India, Iran and Afghanistan. Afghanistan has not been included in the analysis because its data is not available. Except for China, trade Iran and India is at a low level, and it is generally considered that this trade is unrecorded and underground. Hence the results suggested a negative sign for the border variable as there is limited trade amongst the neighboring countries of Pakistan. The rest of the variables are all in line with the gravity model theory and represent positive relationship with the exports of Pakistan.
The coefficients estimated from the gravity model are used to calculate the predicted exports of Pakistan, and then these predicted exports are compared to the actual exports to see whether or not export potential for Pakistan exist. Equation (5) provides the methodology used to calculate these potentials. (5) The plus one (+ 1) and minus one (-1) in equation (5) are used to standardize the export potential. Thus the reported potentials will be between minus one (-1) and plus one (+ 1) where a positive index value (0 , 1) shows a higher bilateral trade than what is predicted by the model and that the exports have reached or exceeded the potential level whereas a negative index value (-1 , 0) reveals the opposite scenario. Table 2 provides the export potential of Pakistan with the sample countries. The favorable results suggest that Pakistan still has the potential of increasing exports with 86 countries. The highest potential lies with countries of Iceland, Brunei Darussalam and Barbados whereas actual trade has exceeded with countries like Kenya, Bangladesh, Madagascar and United States. In fact these results show that Pakistan is currently focusing on trade with countries of exhausted potentials. United States, United Kingdom, United Arab Emirates and Germany are a few of the countries with which foreign trade of Pakistan is the highest, amounting to almost 33 percent Pakistan's total exports in the year 2011, yet the results reveal that export potential with these countries have exhausted. Hence, although the exports of Pakistan are flowing towards developed countries, the real trade potential of Pakistan lies with developing countries which is highly unrealized.
Conclusion
The export market scenario of Pakistan reveals a grim picture. During the past years, exports of Pakistan are not increasing as much as the imports and this has led to the building of a large trade deficit for Pakistan and is hurting the economy of Pakistan severely. Trade data of Pakistan reveals that no step has been taken to diversify the exports commodities and markets which can be held responsible for the increase in trade deficit. As such, exports are gradually declining and losing markets, whereas at the same time, exports of the neighboring countries of India, China, Bangladesh etc. are increasing and capturing the potential markets of Pakistan.
The main objective of this research is to highlight the countries with which export potential for Pakistan exist and highlight the important factors affecting the trade environment of Pakistan by using a gravity model. The coefficients of all the variables used in the model are in line with the theory of the gravity model, with the exception of the border variable, which is attributed to low levels of trade with the close proximity neighbors. The export potentials of Pakistan are bright as Pakistan still has potentials for improving its trade with the highlighted countries. The outcome of this study implies that Pakistan can bolster its exports by directing foreign trade to countries having potentials of export and as a result can control or possibly reduce the trade deficit that is damaging its economy. 
